(i^B^wftw;? (jp) (12) i2t ^ 1^ ^ S (A) 



4#iii2001 -71250 
(P2001-71250A) 

<43)i^HB ¥^13^3^21B(2001.3.2I) 



(SDlntCL' 
"8 2 4B 551/00 
?,l/08 
37/00 

HOIL 551/304 



62 1 



F I 

B2 4B 21/00 
21/08 
37/00 

HOIL 21/304 



Z 

B 

C 

6 2 1 a 



mms^ mm^ i^^mme ol 9mmim (±^m> a»n\zm< 





4$H2000-2(B589( P2000- 


-208589) 




390040660 












T-r^^^-H V5^U7;I'X -f>3-^U 




¥lK12^P 7^100(2000./ 


.10) 
















APPL I GD 


MATERIALS, I 




60/143 206 






NCORPORATED 




¥^11^7^9H(lfi99.r 


.9) 










*@ (US) 






95054 ^>3' 






09/59551 1 






it— 3050 






7^12^6^145(2000.6 


.14) 










*a (US) 






























;^ 2811 












100088155 














3f«lf (^1-2*) 



(54) [«W®««s] H)t5f«K<J>h>lfJyS'V 

(57) imm («iE*) 
i^y'/mx-m^^ix.m i <7)m^^t^m im2 2 

LX\^h^mbt^)\^r^zi,^m^^fifzm.<7y)>-^j:< t 
a, )icOlpS2<?)ffitiiS$itTV%|,. 
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Ei6u. mtit:Mzi^mzmi^^i>i-zi^ff)7i'^ 

imi^me] mioi^hn. 2mr-v<7)m*}i% 

mm 1 0 ] memmmfMi. m-^m^izm 
ibji,tixx\^mmi&^Tm^^tix\,^mm i lea 

mm 1 4 ] gfg^pjsr-ir^^v^gfajgs:. mmm 

miz^tmmiim<^mm. 

mmi 5 ] ^«ffi«!p;fcj^B!t$*T.ii2cofflSr#-ri. 

•/ i^yymAxm^^titt^ 1 <7)«cr)m 1 mtmrnL 
xm(0'j'-^j:< 1 1 1 ^i^m^ ztt. 
msMUizii IX mmm^i^mxmimn ttzoi^ 
h 1 (numzmt^-tz t ^-ttsit^mmsmm 



mm 1 6 ] mmmi-tt^^^mmm^ , rniBii^? 

[000 1 J 

[Mjiffiiic7)ie©] 1 9 9 9^7^ 7 Bfiira 

c0f^4>«0*IHR#i^aira##g|6 0/14 3. 2 0 6 

-^{CjfLT, 1 9^ ( e ) mzX^Xm: 

[0002] 

mmmzmm'ti>mmj/-mizmh . 

mtmitix\^h. mwsmmi.i^miz^'&.mmm 
m^mLx'fxozbijXth. immzrmmmm 

mwm.<r>m<mcn;m\ ^{cmmmrM'fsmtx 

it^tn^mmmifimwimmbm^h^xm^fi 
hbt. ^cr)rx^^xi.i-wi.i,zi\Lmmmmm. 
wcMPtmfiti.. 

[00 04] t3!5Recffi{Cj:SCMPro-bXti, -f-tOi 
<T*l^lfilSS7°^T>S:a^LTV%|,, X^U-ti. 

[0005] cy[p\,zmhms.ti*hmmnim^i. 
^msiwzmh^mmmmubri!:') vi/^ifn^y y 

COlSlcTJjEKlciOiJ^ (net motion) ^-StfjftOj&^WSHl^tS 
X\^h W^(r)Wmzii (t «ffi£E b Wk.<rm # 45 
[0006] 

itgPWSr^-tl.. l5fe^>H-{i:. H^JJfS'-K'J •yx>' 
^^^f4TJ^fig$^^ml<^ffiS:^tl.ml^0«i:, 
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c 0 0 c 7 ] :^mmmmii. d:mm<D i om±$- 

^tfClhi^T^i.. 7^f-ax-:?ti. »«t'<.;Ph<r) 

mm-h z b , m^mmmim'^^<7)'pi>zmif) 

[0008] fficomtfcV^T. WJti-ft^WiaSW 

oiJ'^^r < 1 1) 1 asti. jSig Lfzmmoi h fHcom^mm 
7ti') -y i^y^m-wm^^^tif.!^ 1 (r)m<7)m i ioffifcs 

tm2mi:^tim2coisi:mz^i,. mit:K 
f\^Hi. muzn tx mmm^<^imTm i <^ijmz 

[0009] :^^m(Dmmm^i. <xcr>wm<r) i oti±^ 

tMK)i- h (r>m 1 comiz^i^-th z b ti<T^ t . 
[0010] *^BH^ 1 -^\^i.i.ff)mmmmmi:mm 

mmmi. mmbmmmmm^<r)^ii^m^T 

[00 11] 

mmmmmm. (cmp) 

^-HHc^^-f. Z<rs^mzii\-^X . mM^f\.h9m\,zK 
8, 7 0, 1 2<n^m.z^\%m^iifM^'<^}VYb<:>^ 

^t. |3|«^:J9fe^a*<*ll!»itll5, 96 1, 3 72 

^-mmfixa 0 . -?-<o^<*c*«##:s:ii{t Lt^BBae 

[0012] 03 (CfcV^T , E^gfe^U -y j^V^^^/l- 
h 6 0 ti, ^N-^^KU x;<.r J: 3 /tir^ 2 0 

's[mi2^<r>^\^^m2A\,zwi^infz^mmir^ 



f^m22ii. U'^ttff)'^izm^\'mimihth.tzm 
mmiizx*)mm^timmwi^mxhh. mmm&ii 

m. 1 S^ayt 1 50 0S^'Dyc7)[a<7)^^^2r 
fS), ^'D5r(chromia). T/WS-t, i^fUzJ-T. 

y (acrylated urethanes) , 'J t -/ KX;Jf 
dfi/-(acrylated epoxies). X-^-Vy^^^t-^. 'Jf 
^r< b ia'^yyyVT^ i;/Ui?*S» (pendant acrylate 

group) ^*^i,r$yfflii^^f*:. ^-ti:<bh^yyy 

hr:7 'J/Hci^S(pendant acrylate group) $r^-f 1)^ 
VxT— jlI^^ MS^f4c(isocyanurate derivatives), 

h^^^xs, ^mm 2{i^mwm.mb LxmL. s 
'jt^<r>Wk. ±m<r>mxiim^mTf¥hzbti>x 

/Ihi^-tm^m^V 'y>'yf^y'-hi,i. 

V^W. 5^^r--KDX<^XU-XAl*5C^ti:*>/i>A^-f 

?>Zb-¥X^h. 

[OO13l01fcM^T, a^C^x-A) 

<^ix;t r- A 3 4 iiT t ^ I. iaSSft#: 3 2 ^fl- 

•ri.. >Vl#t>^t*;i'^n;tT-i.3 4li, *fU>yi^y 
^^^•y K4 OSri;e.TV^S;Ky -y i^y^'v. y F 
38Sr^S^tLTUS. ;K';-yi-yj/^yHv-^7b38 
'If J -y i^yy^ y h'4 0<7)lHiei:fiEcoffiaSrfjffll 

SiI^PS«^i (H^-f) izXD&mzWM. 
Siltl^l.. ggv^i, ;K'J-yvyi/A..yh'fflifi|5 3 0 5r 

§itS»«5 0 (--KU •yi^y^/'s-y K^ft:3 Oc^TC 
J)l)«OTIlitti^§*iTv^^ri^) ti, <juh60±.<r) 
mmimzr^-^:^-t&fz>f>t,z\:i-}i^tlTya-\^^ 
ixlZbrn-tl. 

[00 14] l5f®'<;Ph60^, ±at02OOD-7«0 
H5r. fiP*>, a-7 7 0*»^>o-7 7 2^%*^^>SA.jg 

1ft^j:\'^mmi}<^^-7-t^-)U\^ 7 4tcJ: 0'<.;l^F 6 0 

*^tf,t7)NaOH<0j: 
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I), mmoi'he o±(?3?R*«Jt?'j -/i^y^^y K4 oiz 
[0015] mm^iih^<7)mmm-^wizhfz'^x . 

T^U'yi'y^^'v.'yF4 0$rS#. o-77 0t7 2c7) 
h 6 0^5S^)<!o;^fc®l. c: t {iffl^-HJ-CH^r 

^<r>\th*)iz. mm'Mxm±m2 muzmmm 

T^X'TT^t ) *^ 'J 'y y -y H 4 0 t aS*f [S] LT 

'v/Uht±, 4fJ-y>'>':/'^-yH4 0i:]K«iTffli:«c6 

SiT*aji:*6 2t±<;kh6 0t»K5 OOHtc^-^r 
Mlffi* iSr4 1 1. J: 3 iz^S-rt . 
[00 16] llSi?ffl±ft62li, ll«3a^gE«6 

4 , Rr/mt Lx^m.^j:±um^^thim'^xy 
3.^xru-hm±i^6ei:^-ri. mm^X7x-(x 

ru- hfflAft:6 6«^l!l'<>;l'b 6 0<7)Tffifc:%-^E 
%^X. ^m<fUh6 0t:±1jlzi^izWl 
Wtt^ c: h tc J: 0 , ai^'s/P h 6 0 cOigSScO-f CKtcia 
StSJK'J yj^y/'v-y H4 0fc|6)*'oT, ffij!)^^, ^ 

[ 0 0 1 7 ] 01 t^-r««9f^BO|lrffillS-|l 2S 

xm 3 fc^-t . la 3 « . Bfig'^;i' heo co)meo^mo 

m^<7)^a-Xr-yy'mX'$)l. 04(4. ^^'J-y^y/ 
^ y H 4 0&yf|i^STffli«t6 2<7)iNBa5<7)^:»-)jfa 
405-^-r. ^KU-yv-y^'s-yhMOti, 
*>^5:j§ft:3 4lCj:'), ggVHJ-tTK-hri^-hS 6 

m2^zmmmT7r;t) tcio^^tiTv^^. 

««15 OSi;f;K«J y i^yr^'^y YAOimWmtZX 0 
llll£tl.C:i:*^'-C#l.. »K 5 OSt/f;K 'J -yvy/^-y 
H4 0t±. </\^h6 0<Dm(7)m^i^mtV {05CS^-f 
J:d{=±T(c) fit:Srifli{cji»$-tf:SC:tt-C§l,. do 

J: 0 ^j:mRvmmitcr>m^ii. f!^m^)i heo ^zm 

m^t:\¥lZtm±-tl. iK'J«yxyy's-yh'40 

mmmmm^^z-^WLL. ^m^im'i^m^z9si 

tZb (ctMo, 4^ V y>-y v ¥tm^ 1 0 0 7 -f 

i-y^'s-y Yoimmta^^m^ i miig-cS) o , ep 

0*fl<0it$&t7t/^.^. CKOid^r^moT-Cti. g 



\^i><)vvm<^i,m^xmiLW<^xm^io t<-9tmti 
mti^oi^ h o+'Wcias LTV , unsco^-etiXPfi 

iti^^izmm^tii, ^<7)j:o^j:m-jjmmm(r)miz. 

yi^y^^ y h'4 Oifi^l^h 6 0 A^/^>|g<tl)<O^K 

(OZtii. ifiV yi^yf^^ y Kfc*tl{iI^|.'<;Wh6 OiO 

fmizMLX^-^j:EiJi:imi-lt:Mz. ^iTffl 

mzfc^it^o -y'^yy^-y h-4 0 tmzm<:ibi'm 

fc-tS. 0i-6fc:^i18^ttei^T. gfS'<.;uh6 0 

ai^)SSSTfflji:m4»K5 0 J: OEV^. 
[ 0 0 1 8 ] --K'J >y v-y^'v-y h'4 Oti. -ttl-^iv^^ 

mm^Aizwm^ti. ^(om^^(^mi^^:mt i 

^iircmmmwm^mo s/s e i , 2 e o^m 
1999^12^23 B^ztiim^titzmimmm 

1109/470, 8 2 0-^{cUiBB$ilt-V%Si:afc. ffl 

^±xizti<v^i,. 

[00 19]ffiK^Tffl±f4:6 2tt. gfS'<;l.h6 0O 
TffiWcffitTV^S. ffljZ<*c6 2cO±g|5^ffi{4. 

XJEIfm^^m^lTm'Ch'O . ^V"y'>yi^'\-y\^4 0 

^zM^ixms^iixa*), m^x^wrtimoi^h 

m^<^mz^yyr^i}.l, ll^S^^gEtt6 4t4. - 

m<m^mtiS9 6, 9 8i)^(^>^imm.izmvx\^m 

gtJfCV^|.7x>fxrp-h7 6*»??V>TV^S, 7i>f 
XTU- b 7 SE(c ^nmth J J: 3 (cSiStcji 

mm^j:<v~xi 0 oti 05:it§fi-cv^^*j. 
^tLtcmmmii>S9 e , 9 sicj; 'o:^mzm^iix\^ 
h m2m4{z9^) . '<.D-xi ooti. mm^x 

51f *6 4 S-??«I7 X ^ xri— h 7 6 (CJS^gtt{C« 
^LTV^I., '^o-Xl 0 0t4-^<7)E:^]tJllE-ri)d 

<r)m^iz^i^m.^itz^^(D. m^^^iWA^uc-^ 
<^mm<r>i) {m2Rr/m3^z^tXoiz) i:^-thXo 

[0020] ^/i^h-^yiTT-mizm^timti^^^ 
ru-h m^-^-f) nwiy x^xrv-vi6<r) 

??i)7 X ^ X7V- h 7 60±ffi7 80^0i^^^- 

$ii^c^ift*57 X xru— h 7 6<7)?L8 0 iitLX^ 
i^^tl. '<;Ph6 0<7)^fffit??»lLTV>|>g3T7x'f 

;^rw- h 7 6<o±a5^iS<ost, ^5t^t']^8g<o^^v^ 

A'.y7Tfc LTf^ffl-tl.8S«£'<>>y WL\.^ii^XX^m 
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mii^t) . ^ift^/wheotowffijr^-tjDffi-rs 
3:-ixr\^-h <r)±i,zmi^m sr^-r •& rzufHizmm^ti 

C 0 0 2 1 ] ffitlc. :^'X^\'^mi^. (i. -7-*-;UH 
tiiJiit-|.gl«5*-'S[f*ttmPSI58 6(CA0. 5^6P1 1 
OizX ^^tX 0 l,z-?=.^^-fU\i8 2(r)'PX-^^il^ 

x:i~xmi3\ ^mtifz) ^mtcot^-x l O 2 S::^ 
LT 7 X ^ xru~ h-7=.t^-/U K 8 2 izi^i^^ixl , 

Kxs-xiMv^y-Ji 0 1 a (04) lit. yx>{xr 
\y-h(nmmsA\,zm^^ix. m±.^tix\^h. 7x-f 
xrv-vi btm\^tt.zi^m'thff)^miffuziib 

7x^xr^-h£0lB!lgB^B8 8, 9 0t±. 0^$ 

[0022] mmmmm^)vv<7im.±n<r)±.i,z-^^L 

fifoT, mt^Wi. x^xrv-h 
S[frJt8 0 A^^>g^n^liTV^|,^DE$^^7t^S«s:<?)J; a ^rt' 

^lixth UT'^o-x 1 0 0 (r>mm.<^m^ ^umth z t 
m±-thtzuz. mm^<^mzm<xi]- v ^y- 

)V9 2. 9 3, 9 Af)mmy Xri'-Vl (><r)Wtt 

<nm><zm.iii^tix\^h. 

1 0 0 2 3 ] '<^-X2:H^TV^I,f|?^c0gi?^t^0i!lli 

t). y3.^xrv-Yi6<7)m)j^<r)mm£ttt: 

isbm'^ HiO^ffl i-th . 7 X ^ X7V- h 7 6 
96, 9 8lCJtfC^tl-^atl't^-r.&^j«ti. ?5f 
gcO%-tt{c^f«=3riNSt'4;t4. 2oco^Mi. (P 

TFEcoxot£) mm^'j^tcK^mm^mm^zh 

it^^^hm-mmyxmrnm^Lx. 2-?a)mm 
im-tizkiiT^h. ztii^mmi. mm^zm 

mh^izi^txMMm<^'^xm±m2(nw. 
:fjmitthtiibiz. mm^tiimRco±i^)\^hm 

[0 0 241 ??t!)7x-fXTU—h7 6(?)^5feSl4, K 

[0025] af*/^8 oio^ffit^ti. wmui. m 

W.5 0 *iWc*>o%-t?5f®$ni. J: 3 fc, JJfig^l' 



S . ft^rj^<7)j?t67 X Xru- h7 6 rt<7)5^8 0<0A- 

L.*' L . ;K U "y vy^'v -/ H 4 0 *J*rifi| LT V ^^rV^ t # 
tcti. 03 tiJJSe 1 -c^-fJ: 0 iz. 6 0(4 

±i,zmmi-mf^m^. 

[00 26] m2Rx/m3ifZmtXdi,z. mnyx^x 

ri/-h7 6{4. -?-<0±U;^ffi7!(<7x^xrU-b7 6 

0±gB^H 7 8 i: p]-Tffi[*Itfc l.mx;<?- h y-Jl- 

m-S:m(mni. 9u 93) srw-ts^tA^-c^s 

*\ «VH4l27C^J:dt«*H:gav^ (^;e.tf9 1 

a) ftht-(r). Pitlf]-ftlZtfpX'^l. 
[0027] 0414, m-Stc-PV^Titli^HStit^ 

S(r)^mmLm^:^t . mt^i^fjiv ymmp p s-c 

^i^tltl±im5 2tl(. HfJ-y>'>'^'\-yH4 0<OT« 
^D^^ffl^-ev^l.. ^il'<^;l-h6 0c7)JKgP(ci3V^T. 7 
7^^10 1 a, 10 1bl,ZX*)mmi^hil.^9 
6.98 ^r^rtflifflgPcOSJi J: o X1^m-mm<)\^ h 

6 OcoSSBt^gcOie^nitisj^^ixTt^o-Xl 0 0(c 
iO, y x^ xyi^-h7 6i,i^^^iix\.^i>. isagp 
oMi4S;if gB« 6 4 <o±izmm L T V ^ ^ , 

[0028] ^5 0atf-e<^±i6IS5 2^BS¥fflllS' 

6{4, *fgjfci6lliiffl±<*c (ftfoha^UfflifttdfJ -yi^ 
y h'ffijtf!|:«:0*'C>«(C*IIRIfCV^|,) 04"D54 

[ 0 0 2 9 ] 0 1 - 4 <Dm^<o^mmimei,z^t. ^ 

i; y iyy^^ .y H 4 0 &t^m$*>^t^;l hi^T-J^ 

34(4. Hl-4T'(4llIS§ix>t^-l6lSr^-rJ:3tcMi. 

T ^ y^(4, '-KU -y yi/'^ y H 4 0 h 6 0 (CW 
6<^Kil83 0a, 3 4at4, -yi^y^^-y h'4 0*-> 

3 0 b co^ 0 5r mfe-T & J: d tcffifig-f 1. ^ fc *^'T' 
. ^^^^kX-^a htltzT-M. 3 4 h 6 0 

[0030] 07t43g^ia-51 14i:^tmmi^m 
S-S^t, 5l:)]n-7 1 1 4(4, ■5r^«oef®'<;l^h 6 

0' mmizMLxmmm<Di¥mi>m ztii^x^ 

I, 3i^l/*ffilSSD-7 1 14 {^mtt^VH4J5f«^l 

com^Mi^mxizi: mm^iiim^som^^ix 
i><Dt:mi<fit:Mz. mtii-tyi-yi'xm^i^iimr 
yxi-y!'ttmTi^(>tix\'^h) (4, mmm^'j-yy 
>mi¥i:mmL. umimzm>^tixx\i-^mmft 

f-yitthztifix^i. miiz^tioiz. /Jnj® 

7 5(Cj:'3^A$tt«.Bfe?«t4. m^ttiim.50<0 
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h6o' (Timizhf^-^xwrn^tih. Msa-C7x-<;^ 
ru-hifii«c6 6{i, ef®$tLSfflS5 0t*fr6iLt 

>'*^VHiT;l/;* V^<7)m(r)X o ^Mi^t^rm 1 1 7 Sr 
:ft-L.-r^l^Il|:?<tT(-^S. /h^V^^^Epi 04, 106 
( 02 Stalls {c t jF-r ) ti. (W«?ScDJ:a'5r) sS* 

KOD-7 7 02at^S«!)n-7 7 2 (iEiS^E|J7 3tcJ: 
Oi^'lSixl.) {±. ^ix(:><r)mm±izmmy^ 

44. ^^Tj-Tu-y (smm m:fA. m^mmm 

[0031] I18«, '-KU y F4 0 (0^ 

1*) tioT, S«5 0*i'</Wh6 0a<Orti»HtCl6] 

Ca(4. 3fi<7)D-^l 20, 1 2 4, StA'l 2 6cOjg 
Ot@^^•CV^S. 5g:fjD-7l 2 2(4, '^/l/heOaCO 

2 0i:;<rM Kp-91 24. 1 2 6t4, n^xWNSrgfg 
14, '^y^^6 0a^0T^^ffia$i^Tv^l). ::<7)iifigtcij 

[ 0 0 3 2 ] 09(4. m8{,z^-ti>(r)i,zmiLmmim 

2:S^-r*«, ««[t4'<.;l^h6 0b<O3'l-S15^Bfc*fLT«>t 

6 6l4'<.;l'hi7)J:t J, 0 , ^:fja~y 1 2 2t4*t^iiS5 
D-5<5>f^ffl?:-r-i>. BH6<;Ph6 0b*<n-7l 24 

eohcommiztai(>ii^. 

[0033] 111 0{4. ■5Hjj'<;Ph6 0c*i2fflOo- 
513 0, 1 3 4 0 $-«iB-t SSiJcOEBJ-^-t. * 

«ffSfiai4, mwi5o<D{tLmizx*)7ik^hx\-^i. -si 

^:']S«13 6{4, D-7i7)io, M;i(fD-5i3 

Ammm^mi s lizMLxmm-tirzibizm 
mtiztifix^. ^tnzx*)ouheoc<miii^ 

[0 0 34] m H4. 4ffl<:on-51 3 8, 14 0, 
14 4, 146 Sr*tl)W^Srfl^-r. '^/Ph 6 0 s 14, 

?g:>ja-5i4 2tj:-5r5S:»3^iatt'?>^i.rv^i,. m& 

{4at4, ±gB(7)2fflc7)n-7 14 0, 14 8ff)m<^<fl' 



iximmmzt5\^xi,i. m.iimmmmTmm-& 

zti}<x'ti> z(^mmi. mm^i\^h6 0di,znth 
m:hcr)mimMtixhbo. oi^hm^^tiim 

mSO t,zm^< {COtlT , X7V-y X/U 1 5 2 t4'fL^ 

[0035] m 2(4, a^soasysobtioii 
S'j^ixs 2 oogiSiaasrW-r s ^bcojec ^w^'^/p h e 

0 e ^JSf^aS:^. lS«STiai«£6 2 a , 
6 2b (K^T^t) c7){ia(4, Sfe*>'fffciXl.fia5 
Oa, 5 0bt«[6lL.TV^|,, CliOmtfcV^T, mm 
§itl.#a« 5 0a, 50b (4'<.;l^ h 6 0 e c0^ffl(C-e 

[0036] !»«Olim«fcMLT*l&Hfl^SiHflL;^^ 

^Mmm^zi5\,^x^^mmvhhci t ^ ^mim 

Kf\^ h , m^zft lxmmmi-ht:ifyoTt( o >y 'yyy 
tiiTisi ix^^hm:'^xm±i^<Dmwmxh^. 

[02] •yi-y^^'^.y KfcSf®8»it-ifflift<OI*l 

gPffl^S-^-tll 1 ^02 - 2*>f>l.!tlfrffiHT*S, 
[03] 02t^3-3*>^>^w-^'a-Xr7Taf'*) 

[04 ] 'y i^yy^y HfflA«:&t;we'<;PhSi 

[05] mi-4i,z^-rmm^f\^hcr)wm-!^i>zmi 
mmoi' h cov^mmxh 6 . 
[06] 0ic7)Tffi0-eS)S. 

[07 ] ^«gfeffl(r)4i^gp(conditioning)^1iart 

m^mxmmzmtz^tifzmimLxmm 

LTV^I,iir^SrS^t0-CftS. 
c^Sr^-t-0'rj)l). 

[09] mm^\^hff)m^mxmmmm^tix^^h 

(Oi^r^-tmX'h^. 
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1 Title of loTefitict] 
nXED-ABRASlVE BELT POLISHER 

2 Claims 

1 . A chemical mecbanical polishidg apparatus, compdsing: 
a nibstrete holdei to hold a substrate, 

a continuous polishing belt including a fii3t layer formed of a fixed-abiBsive polishing 
materia] and having a first side, and a second layer formed uf a flexible membrane material 
and having a second side, the ijclt configured so that m use tho first side of the belt contacts 
at least a portion of the substrate held by the tiub^tiate holder while the membrane is moving 
in a first direction in a generally linear path relative to the substrate; and 

a backing member positioned on the second aide of the membiBDe. 

2. The apparatus of claim 1, fintiier comprising an actuator to urge the substrate 
and the first side of the belt into contact with one another for polialilng. 

3. The apparatus of claim 2, wherein the mombrane backiDg member contacts 
the flexible polishing membrane. 

4. The apparatus of claim 2» whereb a fluid layer is interposed between the 
membrane backing member and the polishing belt. 

5. The apparatus of claim 1 , wherein the belt has a width at least as wide as the 
substrate holder. 

6. The apparatus of claim 1 , whsrein the belt circulates around two pulleys. 

7. The apparatus of daim K wha:^ the bell circulatea around three pulleys. 

8. The apparaius of daim 1 , wherein the beh circulates around more than three 
puU^s. 



9, The apparatus of daim 1 » wheiein the flexible membrane is Jnnned of an 
uni^^t]«5nated i>o1ycster material. 
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10. The apparatus of claim Al , wherein the fixed-abrasive material is fcomed of 
abra«iva paiticlefi smbedded in a binder maieiia]. 

21. The apparatus of clmm 1, wherein the first layer is joined to 
sur&ce of the second layer, and the first side of die belt H the exterior surface of the belt. 

12. The ^aratus of claim i, wherein the fiist layer ia joined to an interior sur&oe 
of the second layer, and the fitat lide of the belt ia the interior surftce of the belt. 

13. The apparatus of clahn 1, wherein the belt is sufiScieotly wide to polish two 
substrates simultanopusly. 

14. The apparatus of claim 1 , ruztfaes*coakpriring a dispenaor to dtstribnte an 
afarariveless polishing solution onto the fbut sida of the polidung tielt. 

15. A method of chemical mechanical polishing, comprising: 

holding at least a portion of a substrate in contact with a £xsx aide of a first layw 
formed of a fixed-abrasive polishing matcnal in a continuous poHshins beh thai faicludes a 
second layer formed of a flexible membrane material and having a second side; and 

moving the oontinuotis bekm a first direction in a genorally linear path relative to the 
substrate. 

1 6. The method of claim 1 S, further comprising dispensing an abrasi velees 
polishing solution onto the first side of the contiauous polishing bah. 



3 Detailed Description of Inventioo 
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CROSS-JR£FEjR£NCS TO RELATED APPJLiCATIOKS 
This application claims priority undei 35 USC 1 19(c) to poading ^visional U-S. 
Application Serial No. 60/143J106, filed July 7, 1999, the entirety of which is incoipoirtcd 
i>y reference. 

9ACKG1tOUND 

The present invention reUteetocheniicalmedianicalpolishijig. Moreparticulj^ly, 
the present invention relates to 9pp9tm£ and methods for diemical xnedianical polishing of 
sufastrfites using a fixed-abrasive belt. 

Chemical mechanical polislux^ is a method of planaiizing or polishing $einiconductor 
and other typea of aulistratcs. At certain stages in teftbricationofdeviccs on a substrate, it 
suy become necessaiy to polish the aurfkce of the substrate before further tnocesajng may be 
performed. One polldiing process, ^ch passes a conformable polis^^ 
surface oftbe substrate to perform the poliahins, u commovily refetrad to as meclhaiucal 
polishing* Meciiamcal pofiching may also be performed with a dkcmically active abrasive 
polishing solution, which typically pjovides a higher material removal rate and « higher 
chemical selectivity between fibns oftbe temiconductDr substrate than are possible with 
mechanical polishing* >Vhea a chemical polishmg solution is U8^ hi combination with * 
mechanical polishing, the process is commonly referred to as chemical mecfasEnieal polishing, 
or CMP. 

Prior art CMP process tyincaUy include a massive rotating platen widi a polishing pad 
onto which a slurry is delivered. The shnry contains colloidal particles in a chemical 
solution, e.g., alkaline or acidic. Tne subitratc is held against thd pchahing platen by a 
polishing head ^ earner. The eubstr^e is rotated and preased against the polishing pad. 

The rate of material itmoval fiom the substrate in CMP is dopeadent on several 
^tors including^ among otfasra, (be properties of tiie film matarials being removed, the 
chemicals and abrasives used in tha sluny. the suiface pressure at tfie polishing pad/subsirate 
intcrfiice and the net niotion beiween the substrate and the polishiog pad. Generellyy the 
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hisber the surfiu^ pressure and net motion at 4ic regions of the substrate wbicli contact the 
polishing pad, the greater the rate of ramoval of matari&l torn the sabstrate. 

StlVIMARY 

In one aspect, the tavention is directed to a chenucul mechanical polishing ifp93M^. 
The ^aratus includes a substrate holder to hold a substrate^ a continuous polishing bdt, and 
a backing member. The polishing belt includes a first layer formed of a fixed-abrasive 
polishing material and bavins a first side, and a second layer fonned of a flexible membrane 
material and having a second tide. Tiie belt is configured so that in use the first side of the 
belt contacts at least a portion of the substrate held by the substrate holder while (he 
inembrane i$ moving in a finst direction in a geoexally tinesi path relative to the substrate. 
The baddng member is positioned on the second side of the membrane. 

Implementations of the invention may include one or more of die fbllowing features. 
An actuator may urge the substrate and the first side of fiie belt into contact with one another 
for polishing. The membrane backing mem\>er may contact the Hexible polishing membrane, 
or a fluid layer may be inteiposed between the mCTbraoe baclcing member and the nolialiing 
belt. The belt may be at least as wide as tbe substrate holder, and be sufUcicnfiy wide to 
polish two substrates simultaneously. The belt may circulates around two, three, or more 
than three pulleys. The flexible membrane may be formed of an unimpregnated polyester 
material, and the fixed-abrasive material may be foimed of iibiasive particles embedded in a 
binder materia). Tho first layer may be joined to an exterior surf^e of tiie second layer, and 
the first side of the beh may be die exterior surface of the belt The fim layer may be joined 
to an interior surfecc of the secpnd layer, and the first side of the beh may be the btcrior 
surface of the belt. A dispenser may distribute an abn^velesB polishing solution onto the 
fir9t side of the polishing belt. 

In anoth^ aspect, the invention is dirsicted to a mefliod of chemical medissiica] 
polishing. In the method, at least a poition of a substrate is held in contact with a first ade of 
a first layer formed of a fixed-abrasive polishing material tn a continuous poliaUqg belt The 
polishing belt also includes a second layer tbrmed of a flexfiile membrane material and 
having a second side. Hie continuous belt is moved in a first dir«ctioit in a gencnlly liaear 
path relative to ihe substrate. 

Implemcniations of t!ie invention may inchide ooe or more of the following features. 
An abrafiveless polishing solution may be dispensed onto the first side of the continuous 
pnlishing beh. 

The details of one or more embodiinents of the invention aro set fortfi in the accompa- 
nying drawings and the descripdon below. Other features, objects, and advamages oiiho 
invention will be apparent fiom tte description and drawings, and fiom the claims. 
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DETAILED OESCRIPTIOK . 
An apparatus of chemical mochanical polislilng (CMP) is illustrated in Figure I . In 
this apparatus, a subsirate surface is polished by using a chemical (e.g. an alkaline sohition) 
io react with the suf&ce to be polished and abrading the smftw with.a 'tbced-alwasive'' 
polishins halt. The perspective view of Fignze 1 shows a polishing belt 60 routed aiDund 
three rollers 68, 70. 72. A similar poKshms^arttus ta described in U-S. Patent No. 
5.9$t,372. the aitirety of which is incoiporated herein by rrsfejoce. 

Referring to Figure 3» fixed-abiasive polishing bdt 60 includes a flexible membraiw 
20, such as unimpregnated polyester material, and a layer of flxed-abrasive polishing 
maicrial 22 bonded to an outer smfecc 24 of the flexible mianbranc 20. The fixed-abia^ve 
polishing material 22 is an abrasive composite lay» composed of abrasive grains held or 
embedded in a binder material. The abiasWe grains msy have a particle size between about 
0. 1 and 1 500 microns. Examples of such graina include rilioon oxide» fiised aluminum oxide, 
ceramie aluminum oxide, green silicon earitide, silicon caibide, chtomia. ahnnina, ?jrconia, 
diamond, iron oxide, ceria, cubic boron nitride, gamrt and combinations thereof. Th9 biader 
material may be derived &om a precursor which inchides an organic polymerizable resin 
which is cured to fonn the binder material. Examples of such redna include phenolic resius, 
urca-formalddiyde resins, melaminc formaldehyde resins, acrylatod ursthanes, aciylated 
«poxieBj eUiyleoically unsaturated oompomids. amiivoplaai derivatives having ai leaat one 
pendant aciylate group, isocyanmate derivative having at lea^t one pendant aciytate group, 
vinyl ethers, epoxy resins, and combinaiioas th^t The flexible membrane 22 acts as a 
backing layer, and can be compoftcd of a polymeric film, paper, doth, a met^lic film or (he 
like. A fixed-abrasive polishing sheet having a polye^er bolt thai carries coium oxide 
abrasive particles is available from 3M Corporation of Minneapolis, r^finnesota. 

Returning to Figure 1 , a substrato (wafer) holder (polishing head) assembly 30 
includes a fixed support 32 conuecled to a caatilevcred arm 34. The caotUovered aim 34 
holds a polishius bead shaft 38 which sopporls a polishing head 40. Hie polishing head shaft 
38 can be rotated by a rotation medianisu (not shown) and vcrticaDy tioatioQai by a vertical 
adjustment modianism (not shown) to eontrol the rotation and vertical posilioa of the 
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polishing hMd 40. Alternatively, ihe fixed suppifit 32 can include hinged or pivoting features 
to raise or pivot the polishing head assembly 30 so that the substrate 50 hidng polished (not 
shown in Figui^ 1 a$ it is on the underside of the polishing iiead assembly 30) can be loaded 
and unloaded to access polishing operations on the bolt 60. 

The polishing belt 60 moves in a tight to left longitadinal direcdon between the top 
two rollei)» i.e. from roller 70 to roller 72. As tiie polishing belt 60 movea, ao ab^aaiveless 
UquidsohtiotiisdistrilAitedovcTthewidtbofthebeh60byadistrlbutioDnMid A. 
chemical used to contxol die polishing rate, e.g.» an alkaline such as NaOH in an aqueous 
solution, can be part of &e liquid sohtion. Attemaudy, the chemical can be applied to the 
polishidg belt at anotiier location, e.^., by using spray nozzles (not shown). As the solution 
on the polishing beh 60 contacts tlie ^bdtrate held by the polishing bead AO, chemical 
mechanical polishing of ihe substrate occurs. 

It is important to provide an unifom belt pressure across the surfhce area of the 
substrate being polished, fi is generally not aufSdent to place ihe poU shing head 40 against a 
belt 60 and idy only on the tension of the beh 60 between rollers 70 and 72 to asaute 
uniform polishing of the substrate sur&ce. Instead* a membrane baddns assembly 62 
(shown in phantom in Figure 1) is provided at a location adjacent to Uio belt 60 diioctly 
opposite to the poUshin^ head 40. The moving belt is sandwjdied between the polishia^ 
head 40 and tiie membrane backing assembly 62. The backing assembly 62, when in contaa 
with die belt, assisb in providing a unifimn contact pressure betwc^ the belt 60 and the 
substrate SO. 

Th« memhrane backing assembly 62 includes a fixed support member 64 mi 
membrane backing ^ceplate assembly 66 with a generally dat top aur&co. The membrane 
backing faceplate assembly 66 provides a unlfoim pressuie to the underside of the moving 
bdt 60 so tbit a uniform abrading pressure is ^plied over ihe sur&ce of the substrate by 
uniformly pressing the polishing bdt 60 upwards, with a small or negligible displacement, 
toward die polishing head 40 which is kKated inuiiediately adjacent to (he padi of tiie 
continuous belt 60. 

A cross sscdon of the substrate polisMns location as shown in Figure i is shown in 
Figures 2 and 3. Figure 3 is a ctoseq) view of dw configuration around one aide of the 
polishing belt 60. Figure 4 shows a perspective exploded view of die details of the pofiahmg 
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head 40 and the membnme backing assembly 62. ThftpoEshmg head 40 is supported by a 
lateral cantilever support 34, or by a sunpoit plate 36 (shown in phantom in Figure 2). In 
either of these configurations, although not shown in the FiKfuies, the substr^e 50 and 
polishing head 40 may be ratated by a rotating mechanisnL The substrate 50 and poUshing 
head 40 can also be oscillated laterally (up and down as shown in Figure 5) across the width 
of die belt 60. Such rotation and oadllatoiy movemsnt prevents surftoe defects and 
anomalies in tiie polishing belt 60 fitnn eraating a coffesponding anomalies in the surfiaice of 
the substrate 50. Slow rotation of the polishing head 40 (providing a diametral ^leed which 
is less than 1/1 00th of the translational speed of ttie belt 60) di$tribuie8 die fiction of a defect 
on the surface of the bch over the surface of the substrate to help minimize its ctffict If die 
polishing head moves at a rale of 1 00 tt/min then the rotation of the polishing head for an 
eight inch wafer should be about 1 rpm or provide a 100:1 ratio between the movement of ttie 
belt versus the movemeni related to the rotation of the substrate. TJodor thssc conditions, bdt 
or backing assembly defects located &r from the center of a stationaxy rotating substrate are 
well distributcpd, while tho:$e which are closer to die center of the substrate are less well 
distributed. 1* a defect were to be located at the center of the belt, rotation alone would not 
salis&ctQrily distribute die defect. Therefbre» to avoid the deleterious efTects of such deftets, 
the polishing head 40 is oscillated from side to side. To prevent the polishing head 40 from 
coming off the belt 60 during such sidew^ usciUation. the belt 60 is wider tiian die 
polishing bead 40 by a dimension at least equal to the full amplitude of the oscillation. This 
necessitates that the membrane backing assembly 62 also be wide enongb or move together 
with the poHshins head 40 to maintain uniibm pressute on the bottom of the bch 60 opposite 
the poUshing head throughout the extremes of sideways osciUatoiy travd. Ih tlie 
configuiation as shown in Figures 1-6, the polishing belt 60 and mcmbiane backing assembly 
are wider than the substrate 50. 

The polishing head 40 may be constructed as described in U.S. Patent Application 
Serial Nos. 08/861 ;260, filed May 21, 1997, and 09/470,820, SledDeeember 23, 1999, each 
assigned to the assignee of flie present inventicni, die entire disclosures of winch are 
incorporated herein by referenco. 

The membrane baddng assembly 62 faces die underside of die polishing bdt 60. The 
top suiface of the assembly 62 is generally square oi rectangultf and is located to oppose the 
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poliaiiiiig head AO, so that the moving polishing bch is cldinp^ between Ib9 two. The fixed 
support member 64 sui^octs a vertically extending fixed support frame (a perimeter wall • 
foiuiing an open box) consisting of a scries of sidewail8» e.g. 96, 9i, over which a geaerally 
horizont^ly extending faceplate 7$ floats. The focq»late 76 is supported by a vextically 
extendable bellows 1 00 so that it '^oatsT' veitically, but is retained horizontally by the fixed 
sidewalls, e.g., 96, 98 (shown in Figures 2 and 4). Tlie bellows 1 00 flexibly connects the 
membiane backfaig support 64 to the floatiog lacqilate 75. The bdlows 100 omht 
pressurieod to a fixed pressure, or the pressure within the bellows can be controlled to 
provide a pre-i»et variable or pxe-set constant vertical foicc (as seen in Figures 2 and 3) on the 
bottom orthe bch 60. 

A rubbing plate (not shown), commonly used iu belt sandent> can b9 molded over the 
top of the floating facepUtte 76. In addition, to reduce or eliminate wear between the bottom 
of the belt 60 and the top face 78 of the floating faceplate 76, a pxessuriisod fluid of either g» 
or liquid is provided through holes 80 in the faceplate 76 to citeate a fluid bed or fihn of gas 
or liquid which acts as a nearly Sriction fiee buffer between llie back of the belt 60 and tho 
upper surfece of the floating baclcmg faceplate 76. The passage of fluid (illusiiated by 
arrows 108 showing fluid flow) provides a generally unifonnly pressurized fluid layer which 
evenly pressurizes the back of moving belt 60. The fluid or gas creating this laysr is . 
continuously replenished so tiiai the thickness of the layer remains generally constant as (he 
liquid or ga^ eseapes sideways. The need to re-ci^ature expended liquid weighs in £ivor of 
ttsixig a compressible gas. However, the containment used to capture the polishiiKg sohition 
could also be used to capture a liquid used in producing the fluid layer on the faceplate. 

Fluid, either gas or liquid, is provided to the ]aceplate manifold S2 through a flexible 
hose 1 02 which is routed through the bellows 100 (or could be touted outside the bellows) 
such thai fluid reaching (he manifold enters a Huid feed opening 86 and is disiributed within 
the manifold 82 as ^hown by the anows 110. The bellows top flange 101 a (Pig. 4) is fixed to 
and sealed against the faceplate back surface 84* Faceplate side KUifKes 88, 90 6bee ai^aecnt 
fixed stdcwalls 96, 98 to prevent the facq>late 76 fiom being displaced sideways. 

Since the polishing solution is present on the top of die polishiJKg belt» it is important 
that the aiea around the bellows does not bocome phigged. Therefore, a labyrinth-type 
vertically moving ^if seal 92* 93. 94 is provided around tiic cdg^ of the floating facepUte 
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76 to prevent any liquid, such as the polishing solution or pressurized liquid flowing fiom 
faceplate fluid holes SO, from flowii^ into the box-like container inside the sidcwalls 96, 98 
and resuicting the v^cal mcition of the bellows 100. 

The sidewallG of the box-shaped member enclosing the bellows also act as a guide to 
prevent sideways motion of the &ccplate 76. The fiiction generated wIkh the feceplate 76 
rubs against die sidewaUs 96^ can adversdy affect the unifonnity of polishing. The two 
surges can be coated with a fiiction reducing coating (sudi as PTFS). AJtemaicly, ifae two 
surftces may be sq^arated by using a fluid passing nozzle confisaratiod which iittieiposes a 
fluid layer between the floatidg and stationaiy pieces. These configurations easily 
accommodate variations in (hf. thickness of the polishing solution or the thickness of the belt 
60 as the belt moves over the substrate being polished to enhance the ability of the membxane 
backing assembly 62 tu move very rapidly according to the instioitanoously encountered 
dimension.' 

The leading edge of the floating ftoplate 76 can also bo slightly rounded to avoid 
cocc^ ve wear that might be experienced as a xtuvM of the memhrioie catdiing on a sharp 
comer of &uch a leading edg& 

The size and number of fluid holes 80 ideally should provide a bed or ijim of fluid 
b^iiod the polishing belt so that the substrate 50 is evenly and ndfozTnly polished The 
pattern of boles 80 in the rectangular floating faceplate 76 coveis ncariy the Bill width of the 
belt However, when unopposed by a polishing head 40, the moving belt 60 tends to bow up, 
as shown by ibe dashed lines 6 1 in Figure 3* 

'(be floating faceplate 76 aa shown in Figure 2 and 3 can either have a labyrinth sUit 
seal extension (eg., 9 1 , 93) who^e top surlkce is plauar with the top sutlace 7S of the 
&ceplate 76 or csn be oiTset sBghtly (e.g. 91 a) as shown in Figure 7« 

Figure 4 shows an exploded view of the items discussed above for Figures l-3» A 
retaining ring 52, (^.g., made of Delrin or FPS, sumond^ the bottom edge of the polishing 
bead 40. On the bottom of the moving bek 60, the faoeplaio76 is supported by bellows 1 00 
attached by flanges 101a, 101b and held fa aparticular alignment with the bottom of the 
mo^ang polishing belt 60 by a perimeter wall hnchiding sidewaUa 96, 98, The petimcter wall 
sits on siqppoit member 64. 
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A schematic top view of the subsiratc 50 snd its retaining Hng 52 are shown in Figure 
5, AiTows 58 show the direction of travel of thd moving b^t 60, The wave pattern 56 
around the cent«r1ine 63 of tlte moving belt 60 shows the oscillating action of the center 54 of 
the substrate retaining ring assembly (which also corrolatea to the centeriine of the polishing 
head assembly). 

A top view of the configuration of Figures M ia shown in Figure 6, While the 
polishing head 40 and tho cantilevcFed arm 34 appear to show fibced oiientaiion in Figurea 
1-4, loading and unloading of the polishing head must gencially take place by moving: fte 
polishing head 40 relative to the bdt 60. The dashed lilies 30a, 34a in Figure 6 show one 
example of such a location for loading and unloading of a substrate from the polishing head 
40. While not shown in the drawings, as discussed above, the polishing head 40 can be 
configured to rotate aboui its own axis 30b and the eantilevered arm 34 may oscillate across 
the polishing belt 60. 

Figure 7 shows « polishing appuratus wtueh inchides a tensioning roller 1 14, whicb 
can also act as a surface oonditiooer tor the polishing suifo^ of die flexible poliahintg belt 
GO*. The tcnsioning/conditioning roller 114 (for example, made of a ceramic or a hard plasdc 
inaterial to avoid contaminating the substrHte 50 bemg policed by introducing conductive or 
abrasive contamiiianis) may have a knuiled pattern in its suri^ce to abrade die fixed-abrasive 
polishing media and expose abrasive particles that are embedded in the containment media. 
As shown in Figure 7, a polishms sohition introduced by droplets 75 is distributed over tho 
width of die uMving belt 60* by a manifold 74 rituated upstream from fhe substrate 50 being 
polished. The manbrane backing facq)late assembly 66 is dtuatad opposite the substrate 50 
being polished. The polislung belt 60* is routed through a bath 11 7 of liquid having a liquid 
level 1 1 Z, such as de-ionized water or an alkaline solution, to assist in maintaining moisture 
on the belt The small arrows 1 04, 1 06 (also seen in Figures 2 and 3) show fluid (such as the 
polishing solution) esc^ing from the surface of die belt 60*. The take-up rolte 70 and drive 
roller 72 (identiHed by the drive arrow 73) include $uiface liniriga 70a and 72a» respectively* 
on their sur&ce. llicse Imii^ are made of ttlastomers sudi as neoprene and rubbei' or other 
material generally used in the art. 

Figure 8 illustrates a polidiix^ spparalos in which the sub&^tnte SO is positioned 
against the inside sui^ of the belt 60a by the polishing head 40 (not shown). The 



(21 )32 001-71250 (P20 0 1-7 1 2 50A) 

continuous belt 60b extends around the three roWecs ]20» 124. and 12^. A tensioning roller 
122 is used to adjust the tension of the belt 60^. The actual drive toller 120 and guide xolleis 
124, 1 26 can condition the interior surface of the belt 60a which is u»ed to polish the wafer. 
A potishing-enhancing cliemical is supplied to the interior surface of the belt 60* by the 
manifold 74. The membrane backing ^csplatA assembly 62 In ihia configuration is located 
below the belt 60a. In this configuration, the fixed-abrasive polishiofg materioi would bo 
attached to the inner surface of the fleidble mcmlraic. 

Figure 9 illifitrates a poKahing apparatus which is similar to the one shown in Figure 
8, but in whicii substrate is pressed against the exterior surfece of the belt 60b. In the 
illustrated implementation, the membmie backing assonbly 66 is abov? the belt and the 
tensioning roller 122 acts as conditioning roller. Polishing solutioa la added to the suifacc of 
the moving belt 60b as it moves between rollers 124 and 1 26. 

Figure 1 0 shows an akemative anangem^t in whioh a movii^ belt 60c cireulatea 
around two rollera I ^0, 1 34. The substrate polishiiig position is shown by the location of 
substrate 50. A variable tensioning mechanism 136 can be used to adjiut die position ofone 
of the mllexs, e.g., roller 134, relative to a fixed suppott 132, and tiiereby vary the tenaioning 
ofthebdt 60c. 

Figure 1 1 shows a congguiation that inchides four rollers 13S, 140, 144, 146. The 
belt 60s Is tensioned 1^ a tensioning lollsr 1 42. The polishing lociCtiou is on the belt 60d 
between the top two rollers 140. 148. Gravity influences the polislung belt if it is on a 
horizontal plane. In an ahemate configmatiQn, shown by a dashed line 150» a substiaie may 
be policed on a side of the arrangement. This confignrftdoii would elfamnate the eSbct of 
gravity on the polibhing bch 60d. A spiay nozzle 152 can spray chemical sohitions onto die 
belt as it approaches the substrate 50 being poliihod. 

Figure 12 illustrates a polishing appaiatus than include? a wide pglishing b^lt 60d that 
has two polishing positions identified by substrates 50a and SOb. The locations of 
membrane backing assemblies 62d, 62b (dsown in dashed lines) are opposite the positions 
50a» 50b at which polishing can take place. In this condguration each substrate SOa, 50b 
being polished has iia own separate track on the surface of flie belt 60^ 

While the inveodon has been described with regards to specific embodiments, those 
skilled in die ait will recognize diat changes can be made in form and detail without 
dq>artin8 &om the spirit and scope of the invention. 

4 Brief DescriptioD of Drawings 
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Figvxc 1 is a perspective view of ^ continuous polishiiig belt wn^ed aiound three 
lollers, a polishijig head to hold the substrate against the menteane, and a membmae backing 
assembly opposite the poUsiiing head, below the polishing belt; 

riguie 2 is a cross section of Figuro 1 taken si 2-2 showing the internal configuration 
of the polishing bead and the polidnng membiane backing asKembly, 

Figwe 3 is a olose-up view of Figore 7, taken at 30; 

Figure 4 ia an exploded view of the polishing bead assembly and the polisbiiiiig bdt 
backing assembly; 

Figuit 5 is a schematic top view of the polishing belt at its intsr&ce with the 
poliihiog belt as sSiown in Figureii 1-4; 
Figure 6 is a top view of Figure I; 

Figure 7 is a view showing a flexible membrane circulating through a vessel partially 
filled with a rinse solution to assist in conditioning tho potiihing surface of the membrane; 

Figure 8 is a view showmg a substrata being polished on an inner sur&ce of the 
poHshing belt; 

In gurc 9 is a view showing a substrate being poli shed on b ottom surfkce of the 
polishing belt; 

Figure 10 is a view showing a substrate being polished on a top surface of the 
polishing belt; 

Figure 11 is a view blowing a polishing apparatus with a s^ of ibur membrane 

rollers; 

Figure 12 is a top view of a poKshins apparatus that includeii two polishing locadoos 
onapotisfaingbdt; 



Like reference symbols in the various drawings indicate like clcmcata. 
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A chemical mechaoicAl polishing apparatus includes a substrate holdn to hold a 
substrate, a continuous polishing belt, and a bsicking member. Thz polishing beh includes a 
fiist layer foimod of a fincd-abrasivc polishing mateiial and having a first side» and a second 
layer faimed of a flexible membiaae material and having a second side. The belt is 
coafigiired so that in use the first side of d» belt cootacts at least a portion of the substrate 
held by the substrate holder while the membrane is moving in a first direction in a scncrsUy 
Imear path relative to substrate^ The bachir^ member is positioiied on the second side of 
the membrane* 

2 RepreEeotative Drawing Fig. I 
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